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WHAT IS CLAIMED IS: 

1. A controller for a variable air volume 
terminal, of a variable air volume air conditioning 
systemX comprising : 

temperature sensing circuitry for generating a 
temperature ^j^roce^s vaJ 

rminiy^ig circuitry for establishing a 



setpomt 
temperature ,setp{ 

airfloto sigr 
setpoint in Vespori^e t 
and said temperature se 

flow sensing ci 



rcuitr^ for generating an airflow 
saija temperature process value 
tfijit ; 

uitry for generating a flow process 



value in response to a predetermined set of flow sensing 
inputs; and 

damper control circuitry for gerberating a damper 
motor operation signal to control the akrnper motor in 
response to said flow process value and sasid airflow 
setpoint, said damper control circuitry comprising a 
fuzzy logic control mechanism for implementing \a set of 
fuzzy logic rule-based instructions in generat ingysaid 
damper motor operating signal . 



The controller of Claim 1, wherein said 
temperature sen^±n^-£i^ u i tr Y , said setpoint determining 
circuitry, said airflow signaT^ix^uitry , said flow 
sensing circuitry, and said damper control^si^cuitry are 
formed sufficiently small for placement on a single 
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10 



printed circuitT^boa^f^ — aaidprinted circuit board formed 
for placement on the damper motor wB^Tr^said^damper motor 
is installed in the damper shaft. 

3. The controller of Claim 1, wherein said 
temperature sensing circuitry, said setpoint determining 
circuitry, said airflow signal circuitry, and said flow 
sensing circuitry operate under an open protocol that 
permits sysbem-wid^ control and monitoring of said 
controller within saijd variable air volume air 
conditioning/ 



15 



4 . The conts;rolle 
temperature sensind circuo> 
circuitry, said airflow 
sensing circuitry are 



of Claiij/l, wherein said 

said setpoint determining 
circuitry, and said flow 
ssociated^to permit pressure 



dependent operation of said controller. 

5. The controller of Claim 1, wherein said 
20 temperature sensing circuitry, said setpoint determining 

circuitry, said airflow signal circuitry, and\said flow 
sensing circuitry are associated to permit pressure 
independent operation of said controller, 



6 . The controi J l^T^--e€--42l^JjTi_l , wherein said 
controller further comprises circuitry f or"p^rmi£^ting a 
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10 



15 



fire mode of operation 
terminal . 



variable air volume 




circuitry for permi 
said variable air vcblume 



1, further comprising 
of operation for 




circuitry for permit 
controller for controlli 
volume terminal . 



.aim 1, further comprising 
:rol of said 

\e air 



9. The controller of Claim 1, wherein said damper 
contrbi circuitry furthey^comgrises circuitry for 
automatically calibrating the dantper stroke of the damper 
in the variably air volume terminal 



20 



25 



control circiyitry fu] 
manually driving the 
terminal . 



ther\^omprises/ circuitry for 
amper Oct tt^ variable air volume 



11. The controller of Claim 1, wherein said damper 
control circuitry further comprises circuitry for 
automatically stopping movement of the damper\at a 
control stop position for the damper. 



AUS01:1 15981.1 
019557.0121 



C^BsT: REISSU^^ 



ATTORNEY DOCKET: RE I S SUE^PATENT APPLICATION 

019557 . 0121 

52 



12. The controller of Claim 1, further comprising 
H^ll Effect circuitry for identifying and controlling 
operation of said temperature sensing circuitry, said 
setpoint determining circuitry, said airflow signal 
circuitry^ said floWsensin^circuitry, and said damper 
control cirouitry upon placingVa predetermined magnet 
device proxima&e said Hall Effect circuitry. 

13. The controller of Claim 1, wherein said damper 
control circuitry further comprises circuitry for 
counting alternating \current voltages/frequencies to said 
controller land determlSning \rom a^id alternating current 
voltage cycu.es the /posit v t©» f ---OTr the damper in response to 
operation on said /damper motor. \ 

14. The controller of Claim l,\further comprising a 
shield surrounding said flow sensing circuitry for 
limiting affects of temperature variations on operation 
of said flow sensing circuitry. \ 
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\. 15. A method for controlling a variable air volume 
terminal, having a damper and a damper motor, comprising 
the st^ps of : 

generating a temperature process value using 
temperature \ensing circuitry; 

establishing a tefpef^ure setpoint using setpoint 
determining circi 

generating/ an airflow ysetpoint in response to said 
temperature prc^ceN^s vas^H^_and said temperature setpoint 
using airflow s; 

generating a ilow process ^lue in response to a 
predetermined set of J^low sep^ng inputs using flow 
sensing circuitry; and 

generating a damper 'motor operation signal using 
damper control circuitry to control the damper motor in 
response to said flow process value and ^said airflow 
setpoint, said damper motor operation signal generating 
step further comprising the step of implementing a set of 
fuzzy logic rule-based instructions in generating said 
damper motor operating signal. 



16. The method of Claim 5, further comprising the 
step of formiiig^said temperature sensing circuitry, said 
set point determining^l^?e3 B iitry , said air flow signal 
circuitry, said flow sensing circtHrfe^y, and said damper 
control circuitry sufficiently small for thelr^placement 
on a single printed circuit board, said printed circuj 
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boaTa-^Q^med .ajif^fi^ciently small for placement on the 
damper motor when said damper^motrrr--4s^ins tailed in the 
damper shaft . 

17. The method of Claim 15 , further comprising the 
st^p of operating said temperature sensing circuitry, 
said &et point determining circuitry, said air flow 
signal circuitry, and said flow sensing circuitry under 
an open protocol that permits system-wide control and 
monitoring of saM^l cp*itrraj_ler within said variable air 
volume air conditibXing sylstem. 



18. The meltho< 
step of associating 
said set point determi 
signal circuitry, and 



^aim 15, further comprising the 
id temperature sensing circuitry, 
iing^irc\\itry , said air flow 
sing circuitry to 



lid flow se 



permit pressure dependent operation 



said controller. 



19. The method of Claim 15, further comprising the 
step of associating said temperature sensing \ircuitry, 
said set point determining circuitry, said air rstow 
signal circuitry, and said flow sensing circuitry 
permit pressure independent operation of said controller 



-2-6-: The method uf Cl-c^tm-JUl, further comprising the 

step of permitting a fire mode of operation 
variable air volume terminal . 
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J21 . The method o^/ciaim 15, further comprising the 

ume terminal in a 



step of operating sa 
warm-up mode of oper 



The method of Cl^aim 
circuitry for permitting 
controller for controlling\ 
volume terminal . 




^5, further comprising 
scontrol of said 

variable air 



23. The method of Claim 15, further comprising the 
ste^vof automatically calibrating the damper stroke of 
the damper in the variable air volume terminal . 



24. Tfi^ me^fhod of Claim Nl 5 , further comprising the 
step of manual^ driving the damper of the variable air 
volume terminal 



25 



step of automatically f 



a control 



he method ofy\Claim 15, further comprising the 



stop for the 



>ing movement of/the damper at 



ampe 



26 . 

step of iderf 
temperature se 



e method 



ilTTL 



further comprising the 
ifying afnd controllingNoperation of said 

circuitry, said seXpoint determining 



circuitry, said airflow signal circuitry\ said flow 
sensing circuitry, and said damper control Circuitry by 
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>lacing a predetermined magnet device proximate a Hall 
Effect circuit of the controller. 



27. TKb^meth<5d of Claim 15, farther comprising the 
step of counting^lternating current voltage frequencies 
to the controller an&\detjqrmining from the alternating 
current voltage cycles tA£ position ot tn^/ciamper m 



response to operation of 



the\damper moJ?or. 



28. The VethocJ/of Cr5eiflfr<r5, further comprising the 
step of limiting affects of temperature variations on 
operation of said flow sensing circuitryNasing an 
enclosed shield surrounding the airflow signal circuitry. 
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29. A variable air volume air conditioning system, 
comprising : 

aXcontroller for a variable air volume terminal; 
a variable air volume terminal comprising a damper, 
a damper motor associated to move said damper, and a 
terminal coirtroller for controlling operation of said 
damper motor, \saici--tLerminal controller comprising: 

temperature (sensing circuitry for generating a 
temperature Wocess value; 

setf^in j p^^eterminlNfig circuitry for establishing 
a tempe: 

airfNlow\ signal cxfrcuitry for generating an 
airflow seopolnt i/n\response to said temperature 
process valuej>arid saici temperature setpoint; 

flow sensing circuitry for generating a flow 
process value in response\to a predetermined set of 
flow sensing inputs; and 

damper control circuitryV f or generating a 
damper motor operation signal cfc> control the damper 
motor in response to said flow process value and 
said airflow setpoint, said damper ^control circuitry 
comprising a fuzzy logic control mecPianism for 
implementing a set of fuzzy logic ruleVbased 
instructions in generating said damper mptor 
operating signal 
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30. The system of Claim 29, wherein said 
tempeirattt^sensing circuitry, said setpoint determining 
circuitry, saia^k^low signal circuitry, said flow 
sensing circuitry, and s^id damper control circuitry are 
formed sufficiently small for plcte^ment on a single 
printed circuit board, said printed circtri^board being 
formed for placement on the damper motor when sa3rd>^amper 
motor is installed in the damper shaft. 

v 31. The system of Claim 29, wherein said 
temperature sensing circuitry, said setpoint determining 
circuici^y, said airflow signal circuitry, and said flow 
sensing cir&uitry operate under an open protocol that 
permits systemNvide control and monitoring of said 
controller within^asdTd variable air volume air 
conditioning systyem. / 

32. The system\of Claim 2y, wherein said 
temperature sensing cir^uitry<Nsaid setpoint determining 
circuitry, said airflow J^ignal circuitry, and said flow 
sensing circuitry are associated to permit pressure 
dependent operation of said controller /\ 

33. The system of Claim 29, wherein sard 
temperature sensing circuitry, said set point determining 
circuitry, said air flow signal circuitry, and saxd flow 



AUSOl: 115981.1 
019557.0121 



ATTORNEY DO 
019557 . 0121 



)^^T: 



REISSUET>ATENT APPLICATION 



59 




*0 



in 



10 



15 



Si 



20 



25 




sensing cii r u uiL-Ly -? — a^e- associated to permit pressure 
independent operation of said controller"! 

astern of Claim 29, wherein said controller 
further comprises circuitT^r^f^^u^germitting a fire mode of 
operation for said variable air volume termil 



T-he system 

circuitry for permit 
said variable air vctlume 




19, further comprising 

oration for 




circuitry for permitti 
controller for controlling 
volume terminal . 



, further comprising 
ntrol of said 

iable air 



wherein said damper 
control cils^uitry further comprises circuitry for 
automatically calibrating the damper stroke of the damper 
in the variable air Vo^W^e terminal . 




38. The system of Clai 
control circuitry fu 
manually driving the 
terminal . 



id damper 
£uitry for 

air volume 
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39. The system of Claim 29, wherein said damper 
ccJiatrol circuitry further comprises circuitry for 
automatically stopping movement of the damper at a 
control stop position for the damper. 



5 



10 



15 



20 



40 . 

Effect circu 
operation of s j 
setpoint det 
circuitry, 
control cir 



device in j roximity to f?aid Hall Effect circuitry. 



tie system of Clarfri 29, further comprising Hall 
fry/tor identifying and controlling 

^Ld temperature sensing circuitry, said 

aid airflow signal 
sensing circuitry, and said damper 
uitry upc^j placing a predetermined magnet 



rmihAng circuitry, 



aid flc 




41 . T\ 

control circuitry turtJfierXcom' 
counting alternating /current 
controller and determining from 
voltage cycles the position of t 
operation of said damper motor. 



la\m 29, wher^ifi said damper 
rises/6ircuitry for 

frequencies to said 
id alternating current 
damper in response to 



tage 



he^ 



42. The system of Claim 29, furthW comprising a 
shield surrounding said flow sensing circuitry for 
limiting affects of temperature variations\on operation 
of said flow sensing circuitry. 
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43 . A controller for an environmental control 
system, comprising : 

\emperature circuitry for receiving a signal 



5ekt ii 



representing a temperature process value; 

setpoint circuitry for receiving a signal 
representing a temperature setpoint ; 

demand isignal generating circuitry for generating a 



demand signal \in response no said temperature process 
value and said Wmperature/ setpoint ; 



flow sensi/ 



value in response \o 



circuiytrv for generating a flow process 



^redetermined set of flow sensing 



inputs; and 

flow medium feont^ol signal Generating circuitry for 



:loW Vediu^ 



generating a flow medium control signal to control an 
actuator in response to s^aid/ flow process value and said 
demand signal, said flow medium control signal generating 

fuzzyxlogic 



circuitry comprising a 



Logic control mechanism for 



implementing a set of fuzzy lobic rule-based instructions 
in generating said flow medium control signal . 



44 . The controller of Claim 43 wherein the flow 
medium control signal generating curauitry is operable to 
generate a flow medium control signal to an actuator, 
such that the flow medium control signal represents an 
offset, and wherein said offset represent^ an incremental 
move of the actuator. 
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The controller of Claim 43 wherein the flow 
medium contr ol signgj>geriera€ing durcuitry is operable to 



nerate a flow medium corftfrol^gig^l to an actuator. 



such that the flow medium 



Q^gj-ol^j. 



anal re{ 



>sents 



instructions to the actuaftdr to move ]the actuator fr 



first position to a secondXposition . 
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\ 

\ 46 . A method for controlling an environment, 
comprising the steps of: 

deceiving a signal representing a temperature 
process^N^alue ; 

receiving a signal representing a temperature 
setpoint 

generatirfg a demand signal in response to said 
temperature process^value and said temperature setpoint : 



generating 



:low 



>rocess value in response to a 



predetermined /set o& flow sensing inputs; and 

generating a fl^w^mgdium control signal to control 
an actuator ifri (re^onsexto sard flow process value and 
said demand sAgAal . said Vlow /medium control signal 



generating ste^ further cor 



'ising the step implementing 
a set of fuzzy lobdNg rule 7 ,&a&ed instructions in 
generating said flow medium cohtrol signal 



47 . The method of Claim 46 wherein the flow medium 
control signal generating step comprises generating a 
flow medium control signal to an actuator, such that the 
flow medium control signal represents ari offset, and 
wherein said offset represents an incremental move of the 
actuator . 



48 . The method of Claim 4 6 -wherein the f\Low medium 
contr ol signal generating step comprises generating a 
flow medium control signal to an actuator, such tthat the 
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